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Discussion Outline

Motivation
* Understand & describe the TC diurnal cycle...likely a
fundamental TC process
* Address TROPICS science objective:

» relate precipitation structure evolution, including the diurnal cycle, to upper-
level warm core evolution & associated intensity changes

TC Diurnal Cycle




Tropical Cyclone Diurnal Cycle
Hurricane Felix: 02-03 Sept 2007
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Hurricane Felix: 03 Sept 2007
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TC Diurnal Cycle: Azimuthal Analyses
Hurricane Felix: 03 September 2007

GOES Infrared: 11 pm R 6-hr Temp Trend
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TC Diurnal Cycle Heartbeat
think globally, act locally
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2005 Emily




The TC Diurnal Clock: Hurricane Emily (15 July 2005)
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The TC Diurnal Clock: Hurricane Emily (19 July 2005)




2014 Edouard




Hurricane Edouard: 16 Sep 2014

TC Diurnal Cycle
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Edouard 16 Sep 2014

TC Diurnal Cycle

GOES IR 6-hr Temp Trend 37 GHz Composite Imagery
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Hurricane Edouard 16 Sep 2014
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Hurricane Edouard: 16 Sep 2014

TC Diurnal Cycle (1120 - 1216 LST)
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2017 Irma




Hurricane Irma
06 Sep 2017
1615 UTC
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Hurricane Irma
06 September 2017




Hurricane Irma
06 September 2017
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Tropical Cyclone Diurnal Cycle Signals

In @ Hurricane Nature Run
Nolan et al. 2013

Time-Resolved Observations of
Precipitation structure and storm
Intensity with a Constellation of Smallsats
MIT Lincoln Laboratory (proposing organization), *
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William J. Blackwell, Prim:_ipal Investigator, Scott Braun (NASA GSFC), Proy

Relate precipitation structure evolution, including
diurnal cycle, to the evolution of the upper-level
warm core and associated intensity changes

Raintall

Relate the occurrence of intense precipitation

cores (convective bursts) to storm intensity
evolution

https:/itropics.ll.mit.edu



Hurricane Nature Run

Hovmollers: Q-Condensate & Rain Rate (z=1 km)

Qcond (kg/kg) z=0.84km max=1.66e-03, min=1.24e-07, int=1.51e-04 _ + Rain Rate (mm/hr) z=0.84km max=5.45e+00, min=2.80e-04, int=4.96e-01
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Hurricane Nature Run
2-D plots: 700 hPa Vertical Velocity

06 August
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Hurricane Nature Run
2-D plots: Vertical Velocity (Surface to 100 hPa)

06 August 0800 LST 06 August 1400 LST
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5 The Tropical Cyclone Diurnal Cycle‘

...thinking about the hurricane symbol
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Trend (C)

Take-Aways (CliffsNotes)

TC diurnal cycle

= TCdiurnal pulses: conceptual clock:
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Questions?




